In 2000, 2 adult captive spring peepers (Pseudacris crucifer) from the same zoological park were humanely euthanized. Histologically, both frogs had degeneration, atrophy, and necrosis of striated myofibers of the tongue admixed with chronic lymphohistiocytic inflammation. One frog had similar lesions in the skeletal muscles of the body wall. Several degenerate and necrotic myofibers contained single, eosinophilic, intranuclear inclusion bodies. Ultrastructural examination of the inclusions revealed nonenveloped, icosahedral, virus-like particles averaging 20-24 nm in diameter. This is the first reported case of inclusion body myositis in frogs and is believed to be due to parvoviral infection.
In January 2000 an approximately 2-year-old, female, captive spring peeper (Pseudacris crucifer) (peeper A) was humanely euthanized. It was housed at a zoological park in the Midwestern United States. It had a clinical history of progressive, bilateral, lipid keratopathy. One week before death the peeper had stopped eating and had become lethargic. At necropsy the skin of the ventrum was red. The corneas of both eyes were completely opaque. The liver was black, and the gall bladder was distended. In October 2000 another female, approximately 3-year-old spring peeper (peeper B) from the same zoological park was also euthanized. Gross lesions were not evident at necropsy. Both peepers were originally wild caught in April 1998 in Ohio and were housed together in a 25.0-ϫ 50.0-cm glass aquarium with other wild caught spring peepers and Western Chorus frogs (P. triseriata).
Both peepers were submitted whole and fixed in 10% neutral buffered formalin. Tissues were collected, embedded in paraffin, sectioned at 5.0 m, and stained with hematoxylin and eosin (HE). Histologically, many striated myofibers of the tongues of both peepers were hypereosinophilic, markedly swollen, and fragmented-to-fibrillated and had loss of cross-striations. Multifocally, the remaining myofibers were atrophic and surrounded by fibrous connective tissue. There were low numbers of lymphocytes, plasma cells, and macrophages dissecting between degenerate and necrotic myofibers. Several degenerate and necrotic myofibers contained large, eosinophilic, intranuclear inclusion bodies ( Fig. 1 ). Sections of panniculus muscles from peeper B had multifocal myodegeneration and myonecrosis admixed with lymphocytes, plasma cells, and macrophages. There were similar large, eosinophilic, intranuclear inclusion bodies within myofibers. Edema fluid and fibrous connective tissue separated the degenerate myofibers.
In addition to the glossitis, peeper A also had bilateral thickening of the corneal stroma by cholesterol clefts, mineral deposits, macrophages, and foamy macrophages. Diffusely, hepatocytes were swollen and had many intracyto- For transmission electron microscopy a section of tongue from peeper B was transferred into modified Karnovsky fixative, washed with sodium cacodylate, and postfixed in unbuffered 2% osmium tetroxide reduced by 2.5% potassium ferrocyanide. Sections of tongue were then dehydrated through a graded ethanol series, soaked in propylene oxide, infiltrated with epoxy resin, a sectioned at 70 nm, stained with 6% methanolic uranyl acetate, counterstained with lead citrate, and examined by a transmission electron microscope. b Ultrastructural examination of the tongue revealed several myofibers that were irregular, swollen, and disrupted by collagen fibers, whereas other myofibers were necrotic and had pyknotic nuclei. The nuclei of many myofibers were swollen with dispersal of chromatin and filled with numerous small, electron-dense particles (Fig. 2) . The intranuclear inclusions consisted of numerous 19.6-to 24.5-nm-diameter, nonenveloped, icosahedral virus-like particles with an electrondense rim and electron-lucent core (Fig. 3) .
The 2 spring peepers had chronic-active myositis that affected primarily the tongue. The glossitis likely caused difficulty with prehension of feed, resulting in the suboptimalto-poor nutritional condition of both frogs at the time of death. The inappetence exhibited by peeper A was also likely precipitated by the glossitis.
The myositis in the peepers was associated with intranuclear inclusion bodies in myofibers. The ultrastructural features of the inclusions were consistent with viral particles. On the basis of the size and morphology of the viral particles, parvovirus was found to be the most likely agent. Parvoviruses are icosahedral, 18-22 nm in diameter, and nonenveloped 1 ; these were the ultrastructural features of the particles in the peepers. The intranuclear location of the viral particles in the peepers was compatible with parvovirus. De-502 Brief communications pendovirus, a member of the Parvoviridae family, has been reported previously to infect reptiles. 4 Dependovirus was not considered as a differential diagnosis for the viral particles because it is slightly smaller in size when compared with the viral particles in these peepers, and dependovirus is typically associated with concurrent adenovirus infection. Further virological testing would be needed for definitive confirmation of parvovirus as the cause of the myositis in these peepers.
A limited number of viruses have been documented to cause clinical disease in anurans. Lucke herpesvirus causes renal adenocarcinomas in the Northern Leopard frog (Rana pipiens). 6 Iridoviruses have been reported to cause clinical disease and mortalities in several species of frog and toad. 5 There is a single case report of poxvirus-like particles associated with mortality in frogs. 2 An adenovirus has been isolated from frogs, but its clinical significance has not been determined. 3 To our knowledge, parvovirus infection has not been described previously in anurans.
Peeper A had concurrent cutaneous chytridiomycosis, a recently described fungal infection of both wild and captive frogs. 7 The diagnosis of chytridiomycosis in this case was based on the previously described salient, histomorphologic features of this fungus, including the shape, size, and location of thalli within the epidermis, 7 but fungal cultures would be needed for positive identification. The diagnosis of both viral and fungal infections in this peeper suggests that it may have been immunosuppressed at the time of death. Parvoviral infection in some species of animals can be immuno-suppressive and may have predisposed this peeper to the development of chytridiomycosis.
